Symptomatic hyponatremia: pathophysiology and management.
In summary, we believe that the osmotic difference between the brain cell and the extracellular fluid is the critical parameter in determining therapy. A gradient of 30 mosm/kg or more produces significant shifts of intracellular water and cell damage. Seizure and coma are the neurologic signs associated with acute life-threatening osmotic imbalance between swelling brain cells and the extracellular space. Treatment is designed to decrease this osmotic gradient to less than 30 mosm/kg to prevent this cell swelling. Thus in acute symptomatic hyponatremia, treatment (fluid restriction alone if urine osmolality is less than 100 mosm/kg or 3% saline if needed or both) is needed to decrease this osmotic gradient. If hyponatremia is chronic and brain osmotic adaptations have already taken place, increased extracellular osmolality would cause brain cells to undergo water loss, which may result in cell shrinkage and neurologic damage (for example, central pontine myelinosis). Unfortunately, there is as yet no clinically available tool to rapidly assess intracellular brain osmolality. Clinical judgment is therefore mandatory in trying to estimate the osmotic gradient between the intracellular and extracellular environment. Appropriate treatment must be initiated to prevent excessive changes in cell volume.